Background: Elderly adults have comprised the fastest growing population adopting the Internet and computer technology over the past decade. However, how their experiences can shed light on elderly learning theory has not been examined much in the literature.
Introduction
Demographic statistics indicate that 8.1% of the global population were older adults in 1960, and this number grew to 10% in 2000, with estimates suggesting that 21.4% of the population will be senior citizens in 2050 [1] . A demographic survey in the United States indicated that the elderly population will increase from 13% in 2010 to 19% in 2030 [2] . Internet use is increasingly widespread, although the number of people who do not use the Internet frequently, such as the elderly, is in fact increasing [3] . Despite this, the first nationally representative study in the United States showed that the proportion of seniors (those aged 65 years and older; mean 75, SD 7.4 years) who use any digital health technologies significantly increased from 21% in 2011 to 25% in 2014 [4] .
Internet use can bring many benefits, such as increasing the happiness and decreasing the loneliness of older adults in a retirement community [5] , encouraging social connections, and accelerating information exchanges among adults older than 50 years in the United States [6] . Studies have shown that the social functions that come from Internet use contribute to the maintenance of relationships for older adults aged 57 to 87 years [7] , particularly for older people with limited mobility, because it is a good way for them to come out of solitude and reconnect to the rest of the world [6] . One of the significant aims of active aging is to keep learning in order to adapt to the changes that occur in later life, gain capabilities similar to those of younger people, and remain productive [8] , and it is believed that older adults' involvement in the Internet may achieve this [9] [10] [11] [12] [13] . But the Internet is associated with security concerns and learning anxiety (eg, how to handle the operating systems, how to resolve any problems encountered, and the fear that one might break an expensive device) [14, 15] . Not every population group benefits from Internet use, and there can even be certain negative impacts. However, many studies in the United States indicate that there are more positive than negative impacts arising from Internet use [16] [17] [18] .
Many studies have been conducted on why older people may choose to avoid the Internet, such as the webpage design not being suitable for older people and the perception of not being able to learn new things because of insufficient cognitive capability, vision, or motor function [19] [20] [21] [22] [23] [24] [25] [26] [27] . The diverse needs of older users should be considered in the design and development of such technology [13] . However, there are still only a handful of studies that aim to understand Internet withdrawal among middle-aged and older adults. A previous study showed that the objective of e-learning was not only to describe something, but also to demonstrate how to do it [28] . Knowles' adult education theory [29] highlights the importance of self-direction, a reservoir of experience, social roles, and problem-centered orientation in affecting adult learning, and Internet adoption and withdrawal may be affected by these factors. For example, the Internet creates an independent learning opportunity for the self-directed learning of adults, while family or friends can serve as a facilitator. Older learners have a large body of experience to serve as a background for new learning, and they are strongly motivated to learn information that has immediate application [30] . In contrast, if adults feel they are unable to learn, they are more likely to withdraw from Internet use.
Gender differences may also exist in Internet adoption and withdrawal among middle-aged and older adults. Previous studies indicated that website attributes [31] , Internet usage patterns [32] , and habits [33] are different across genders. More males use the Internet than females [32] , and the differences in their visual cues have a great impact on their online choices [34] . Women have also expressed greater levels of anxiety toward computers [35] , less self-perceived competence, and lower perceived ease of use with respect to the Internet [36] than men. Moreover, older males seem to perceive the Internet as more useful due to their perceived higher levels of ease of use than females [37] . However, some studies found no differences across genders in these respects [38, 39] . It is thus an interesting issue whether there are any gender differences in Internet adoption and withdrawal. If we could underline different characteristics associated with gender, it would encourage the development of genuinely usable information and communications technology products, training, and support approaches, and it could be used as a basis for the design of continuing education materials or for market segmentation of men and women.
In Taiwan, there is little data on older adults' Internet use, with no nationwide surveys. As a result, there is no solid reference material for Internet adoption and withdrawal among middle-aged and older adults in Taiwan. In addition, because older adults are the fastest growing population in adopting the Internet and computer technology during the past decade [40] , depicting factors and reasons associated with Internet adoption and withdrawal may shed light on some aspects of elderly learning theory. Thus, the purposes of this study were (1) to understand the prevalence of Internet adoption and withdrawal among middle-aged and older adults in Taiwan, (2) to examine the factors associated with Internet adoption and withdrawal among middle-aged and older adults in Taiwan, (3) to identify the reasons behind those who had Internet adoption and withdrawal, and (4) investigate if the aforementioned patterns differed by gender.
Methods

Study Participants and Data Sources
Data were derived from an on-going survey, the Individual & Household Digital Opportunity Survey, approved by the National Development Council in its Research on Constructing the Index System of Digital Opportunity Development in Taiwan. It covers home phone users and interviews native Taiwan citizens aged 12 years or older residing in ordinary households, and it has been carried out every year since 2002. Computer-assisted telephone interviews were adopted in this survey using a random stratified sampling procedure. Each year's survey mainly covers information on Internet access, information literacy, information application, digital opportunity, and digital exclusion. Each year's survey is designed as a cross-sectional study of that year. However, only one follow-up survey was conducted, with the first and second surveys taking 
Internet Adoption/Withdrawal
In this study, those who did not use the Internet in 2005 were asked in 2007 whether they now did. Those who answered "yes" were defined as Internet adopters, whereas those who answered "no" were defined as Internet nonadopters. For Internet withdrawal, the definition was based on the Internet use experience in 2011 and whether the person had used the Internet in the last month. Those who had previous experience of Internet use and had used it in the last month were defined as Internet nonwithdrawers, whereas those who had previous experience of Internet use but had not used it for a month were defined as 
Opinions on Internet Use
Opinions on Internet use were divided into three dimensions of "perceived helpfulness," "perceived fun," and "perceived interpersonal interaction." The question for perceived helpfulness was "Is Internet use in your opinion helpful to your life?" and the choices were 1=very helpful, 2=somewhat helpful, and 3=not helpful. The question for perceived fun was "Do you feel that Internet use gives you more fun, less fun, or no effect at all?" and the choices were 1=less fun, 2=no effect, and 3=more fun. The question for perceived interpersonal interaction was "Does the Internet allow you to interact with your friends and relatives more frequently, less frequently, or have no effect at all?" and the choices were 1=more frequently, 2=less frequently, and 3=no effect.
Digital Opportunity
"Digital opportunity" referred to whether the respondents felt any change or opportunities created from starting to use the Internet in their daily lives (eg, opportunities for employment and learning, or changes in their circle of friends or income). The study participants were asked if they had noticed any of the following changes: "Has your circle of friends / employment opportunity / learning opportunity / income / access to useful information / recreation and entertainment / government information increased because of your Internet use?" and "Is it possible for you to connect with others who share the same views in politics or policies?" (eight questions in total). The choices were 1=yes and 2=no.
Information Literacy
"Information literacy" referred to the basic capabilities that are required for Internet use (eg, becoming a member of specific website; downloading and uploading files, video clips, or photos). The study participants were asked, "Have you applied for user accounts and passwords and become a member of specific website?" and "Do you know how to download and upload files, video clips, or photos?" The choices were 1=yes and 2=no. They were also asked, "Are you familiar with any kind of word processing program (eg, Word, Notepad, or Writer) for document editing?" and the choices were 1=very familiar, 2=somewhat familiar, 3=not very familiar, and 4=no idea whatsoever. The distribution of information literacy was determined based on these categories.
Statistical Analysis
To examine the sociodemographic characteristics, opinions for Internet use, digital opportunity, and information literacy between participants with and without Internet adoption or withdrawal, t tests and chi-square tests were used for the ordinal and nominal variables, respectively. Second, logistic regression analysis was employed to examine independent factors predicting Internet adoption and withdrawal with comparison to those individuals without adoption or withdrawal. Third, open data coding was carried out for the reasons for Internet adoption and withdrawal, with the results described using the frequency and percentage. We finally examined gender differences with regard to the aforementioned patterns, stratifying the analysis by gender.
Results
Sociodemographic Characteristics and Opinions on Internet Use, Digital Opportunity, and Information Literacy
The distribution of demographic characteristics and opinions about Internet use, digital opportunity, and information literacy of the participants with and without Internet adoption or withdrawal is presented in The analysis of Internet withdrawal shows that the factors of age, gender, educational background, family income per month, digital opportunity, and information literacy were significantly different between those who withdrew or did not, whereas where they lived did not. For the withdrawers, most were female (154/293, 52.6%) and 72.6% of them (213/293) had a high school or lower diploma. Approximately 80% of the withdrawers (234/293) had a family income per month of NT$ 90,000 or less. The top three digital opportunities that the nonwithdrawers had were Internet use helps with the "improved learning opportunity" (123/293, 41.8%), followed by "more access to useful information" (120/293, 41.0%), then "enriched recreation and entertainment" (114/293, 39.0%). In addition, less than 50% of the withdrawers (135/293, 46.1%) selected "know how to use a word processing program (eg, Word or Notepad) for document editing" for their information literacy, whereas the percentage was greater than 50% for nonwithdrawers in all three categories of information literacy.
Factors Predicting Internet Adoption and Withdrawal
The results of the logistic regression analysis evaluating the independent effects of the demographic characteristics, opinions on Internet use, digital opportunity, and information literacy of the study participants on Internet adoption and withdrawal are presented in Table 2 . For Internet adoption, the older the participants were, the less likely they were to experience adoption (OR 0.9, 95% CI 0.92-0.9), and similar results for educational background, as those with less education had less adoption. For withdrawal, the Internet withdrawal risk was significantly lower for middle-aged and older adults who had a family income per month of NT$90,000 or more (as opposed to those with NT$30,000 or less; OR 0.4, 95% CI 0.2-0.8), who felt enriched recreation and entertainment (OR 0.6, 95% CI 0.4-0.9), access to more useful information (OR 0.5, 95% CI 0.3-0.9), knew how to apply for a user account and password (OR 0.4, 95% CI 0.2-0.6), and how use a word processor (OR 0.6, 95% CI 0.4-0.9). On the other hand, the risk of Internet withdrawal was significantly higher for those participants who were older (OR 1.1, 95% CI 1.0-1.1). The sample size of Internet withdrawers was 293 adults and there were two with missing data; therefore, the final sample size of Internet withdrawers was 291 older adults. Table 3 shows the results of the causes for middle-aged and older Internet adopters and withdrawers. For the reason of adoption, 66% (62/94) of participants indicated they started using Internet "out of need," followed by "expansion of life" (23/94, 24.4%), and then "recreation and entertainment" (9/94, 9.6%). Among "needs," "keep up with the world" (38/94, 40.4%) was listed as the most critical reason, followed by "job needs" (24/94, 25.5%). For the reason of withdrawal, the highest percentage went to "psychological barriers," such as having no time available, no meaningful use, or nothing worth reading/watching (193/291, 66.3%); followed by "health barriers" such as eyes or body deteriorating or do not work well enough to use the Internet (61/291, 21.0%), "equipment barriers" such as having no computer or Internet access at home (21/291, 7.2%), and "anthropic factor or accidental barriers" such as having no computer to use because others need it at home, or travel to a foreign country for a period of time (16/291, 5.5%).
Reasons for Internet Adoption and Withdrawal
Gender Differences
The results of the analysis for the reasons for Internet withdrawal among the middle-aged and older adults by gender are shown in Table 4 . For the details of withdrawal reason, a large proportion of Internet withdrawals could be attributed to having no time available (males: 67/138, 44.7%; females: 61/150, 44.2%). However, for women the second most significant reason for withdrawal was "I am old and my eyes or body has deteriorated" (32/150, 21.3%) and the third was "it has no use for me" (21/150, 14.0%). For men, the second most significant reason for withdrawal was "it has no use for me" (32/138, 23.2%) and the third was "I am old and my eyes or body has deteriorated" (16/138, 11.6%). For the category of withdrawal reason, the motivation for withdrawal was significantly more often due to anthropic factor or accidental barriers (11/150, 7.3% vs 4/138, 2.9%, P=.02) or health barriers (39/150, 26.0% vs 22/138, 16.0%, P=.004) for women than for men. Moreover, despite the failure to reach statistical significance, men had more psychological and equipment-related barriers than women. Nevertheless, it was found that the psychological barriers were the most important factor influencing Internet withdrawal for both males and females. A total of 72.5% (100/138) males and 62.0% (93/150) females believed that their Internet withdrawal behaviors were associated with psychological factors such as having no time available, no meaningful use, or nothing worth watching/reading. Table 4 . Reasons for Internet withdrawal among middle-aged and older men (n=138) and women (n=150). 
Discussion
This study is the first to use nationally representative data for older adults in Taiwan to examine the issues of Internet adoption and withdrawal. The results showed that both the respondents who adopted the Internet and with greater probability of continued use had the characteristics of higher proportion in men, younger and with higher education. In addition, the most important reasons for Internet adoption were associated with "needs," especially keeping up with the world and job needs. Furthermore, although psychological barriers were the most important factor of Internet withdrawal for both men and women, women were more likely to be affected by health and anthropic factors or accidental barriers in this regard.
A number of factors associated with older adults' technology adoption have been documented in the literature [41, 42] , although the reasons behind these factors have rarely been examined. This study found that the main reasons why older adults may choose to use the Internet are associated with needs, especially with regard to keeping up with the world and job-related needs. In addition, if older adults think that using the Internet can increase their employment opportunities (OR 2.0, 95% CI 1.0-3.9, P=.04), access to useful information (OR 0.5, 95% CI 0.3-0.9, P=.01), and recreation and entertainment, then they are less likely to withdraw from using it. These findings echo previous research indicating that older adults who do not use new technology or learn new things may simply not see the need for much of what is being offered [43] . Education or training should be provided to help older adults understand the underlying structures and benefits of new learning opportunities.
Many of the existing studies focused on how deteriorating health conditions can hinder older adults' use of technology or learning efforts. Recent international studies also indicated that people tend to withdraw from the Internet due to health-related factors (eg, age-related changes in visual acuity, color perception and susceptibility to glare, and hearing problems) and some psychological barriers (eg, computer anxiety, online problems, and privacy issues) [15, 16, [44] [45] [46] . This study used a nationally representative sample and the results echo those of other recent works, showing that psychological barriers play the most important role in Internet withdrawal among middle-aged and older adults in Taiwan, followed by health factors. Moreover, it was surprising to find that most of the middle-aged and older adults in this study's data felt that "no available time" was the main reason that kept them from not using Internet. This suggests that elderly education should not only focus on health conditions because psychological factors may be critical to Internet usage and learning. For example, the selective optimization with compensation model of successful aging [47] may be useful in helping older adults to cope with the barriers they face when adopting new learning. Compensation reminds older adults to consider the reality of a person's capacities and the health barriers they face, selection refers to the ways older adults use to overcome such barriers, whereas optimization highlights the resources older adults have for achieving their goals.
Gender differences in Internet use have been documented in a number of studies, although in this study using Taiwanese data, men and women were not different in Internet adoption. However, they were different in Internet withdrawal, with men less likely to withdraw from Internet use than women were. In addition, for both men and women, the most common response for the reason for Internet withdrawal was for "psychological barriers" (eg, no time available, no meaningful use, or nothing worth reading/watching) followed by "health barriers" (eg, eyes or body deteriorating with Internet use). Although "psychological barriers" were the most important factor for Internet withdrawal among both men and women, women were more likely than men were to be affected by health and anthropic factors or accidental barriers. We suggest that in addition to focusing on health barriers, such as relearning to overcome cognitive declines, it is also important to work to reduce anthropic factors or accidental barriers, possibly by providing more resources, to encourage women to use new technology or take more learning opportunities.
This study has some limitations. First, this work was based on a cross-sectional survey and it may not be possible to draw any conclusions on the causal relationship between Internet user types and social engagement. Second, due to our data structure we only investigated Internet adoption and withdrawal behavior during 2007 and 2011. Given the rapidly changing nature of the Internet and technology adoption by older adults, we acknowledge that the dynamics of adoption and withdrawal may change over time. However, although the next generation of older adults will have extensive Internet experience, different problems and solutions may arise with regard to adoption and withdrawal behaviors due to the nature of the human learning process. Moreover, the rapid pace of technological change means that "future older generations" are likely to confront an array of technologies they little understand and generally find inaccessible. According to Hanson [48] , understanding the general technology-related skills of older users, identifying the strategies successfully used by this population, and finding designs that are optimized for older adults' abilities (eg, life experiences and knowledge) are the most promising directions for research into technology or computer use by older adults. We believe that factors and reasons associated with Internet adoption and withdrawal found in this study can help to inform education or care for the elderly, a subpopulation that is not in the mainstream or main working force of a nation, and who have special needs associated with their physical and psychological degeneration. Third, due to the limitations of secondary data, this study only examined basic sociodemographic correlates. Various factors that may be related to Internet adoption or withdrawal, such as having a disability or living alone, should be examined in future research. Fourth, the definition of Internet withdrawal remains unclear in the literature. In this study, we defined it as if those participants with Internet experience had not used the Internet during the previous month. This definition is justified because, based on the cognitive competence and memory function of older adults, if such individuals do not use the Internet for one month, then their likelihood of doing so again decreases. However, the specific definition of Internet withdrawal among older adults used in the literature needs to be explored more in the future.
A critical role of technology as an important health promotion strategy for older adults in low-and middle-income countries has been proposed [49] . Our study on factors associated with Internet adoption and withdrawal provides a new lens that can help health educators to understand strategies that foster older adults in learning, an important element for active aging. Specifically, this study examining factors and reasons associated with Internet adoption and withdrawal from nationally representative data on middle-aged and older adults in Taiwan found that the learning motivation and learning models for older adults may not be different by gender, but to prevent withdrawal from learning by middle-aged and older adults, it is important that the approach be different by gender. With our findings that women were more likely to be affected by health and anthropic factors or accidental barriers, we suggest that in addition to focusing on health barriers, such as relearning to overcome cognitive declines, it is also important to work to reduce anthropic factors or accidental barriers, possibly by providing more resources, to encourage women to take more learning opportunities. In addition, for health educators to design courses and activities, it is essential that learning satisfies older adults' needs, such as keeping up with the world or job needs, such that they gain the knowledge and skills that could increase quality of life and assist them to transition into aging successfully.
